A single gene change can extend yeast life span: the role of Ras in cellular senescence.
The budding yeast Saccharomyces cerevisiae has a limited life span (reproductive capacity), which is measured by the number of times an individual cell divides. There is evidence for the involvement of a senescence factor that affects cell cycle traversal in older yeast cells. Distinct alterations in the abundance of a handful of transcripts have been identified during the life span of this organism, and the genes that specify these mRNAs have been cloned. This raises the question whether the activity of one or more genes can alter the yeast life span. Indeed, the controlled expression of the transforming gene of Harvey murine sarcoma virus (v-Ha-ras) was found to extend the life span nearly two-fold. The normal homologs of this oncogene, RAS1 and RAS2, play a central role in the integration of cell growth and the cell cycle in yeast. Expression of v-Ha-ras appears to impinge on this integration. We suggest that it is the relative levels of the senescence factor and the Ras protein that determine whether a cell ceases to divide and senesces. We liken the senescence factor to the product of an anti-oncogene or tumor suppressor gene that neutralizes Ras.